23 In mosquitoes of medical importance, wing shape and size can vary with altitude, an 24 aspect that can influence dispersion and, consequently, their vector capacity. Using 25 geometric morphometry analysis, Aedes aegypti wing size and shape variation of males 26 and females was studied in four altitudes in the second-smallest department in Colombia: 27 1.200 m (Tebaida), 1.400 m (Armenia), 1.500 m (Calarcá), and 1.700 m (Filandia). Wing 28 shape in males (P < 0.001) and females (P < 0.001) was significantly different through 29 the altitudinal gradient; in turn, wing size in males followed the altitudinal gradient 30 (Males R 2 = 0.04946, P = 0.0002), Females (R 2 = 0.0011, P = 0.46). Wing allometry for 31 males (P < 0.001) and females (P < 0.001) was significant. Likewise, the shape and size 32 of the wings of males (P < 0.001) and females (P < 0.001) had significant fluctuating 33 asymmetry. It is concluded that, in a small scale with an altitudinal variation of 500 34 meters, it is detected that the size and shape of the wings varied in A. aegypti, principal 35 vector of dengue, chikungunya, and Zika. The fluctuating asymmetry is present in the 36 individuals studied and could be associated with environmental effects caused by vector 37 control campaigns present in some sampling locations. 38 39
The left and right wings were removed from each male and female mosquito collected; 123 removal was from the base, following the protocol described in [40] and [41] . Each 124 wing was submerged in NaClO solution at 5% to remove scales and rinse them. 125 Thereafter, each wing was submerged in ethanol solution at 99.5% to remove excess 126 NaClO, to be mounted on a slide with ethanol at 70%. The photographs were taken on a 127 stereomicroscope (Zeiss Stemi DV4) with integrated camera (Canon EOS REBEL T3i) 128 with 32X magnification, according to specifications for taking landmarks (LM) for two 2.4 Data analysis 139 From the matrix of data with the coordinates of each LM, the effect of the scale, 140 translation, and rotation was eliminated through a general Procrustes analysis [44, 48] . 141 Thereafter, the Procrustes coordinates were obtained as representative variable of the 142 wing shape and centroid size (CS) of the wing size, which were used in all the analyses 143 performed. To guarantee reproducibility of the data used, the measurement error rate 144 was estimated according to [49] . To visualize the differences of each LM among the 145 original data and their replica, from the principal components obtained from Procrustes 146 coordinates, deformation grids were used [50] .
147
Information from the right wing was used to analyze the shape and size variation in the 148 altitudinal gradient for both sexes. The CS for each sex and altitude was evaluated by 149 using the Kruskal-Wallis non-parametric test. When differences were significant, a pair-150 wise Mann-Whitney U-test was used, and it was visualized by using a box diagram and 151 a chart to indicate the significant differences among the comparisons. To determine the 152 relationship between size and the altitudinal gradient, a simple linear regression was 153 performed. The allometric influence of wing size within the shape was analyzed through 154 a multivariate regression of Procrustes coordinates [51] in function of the CS, using a 155 permutations test with 10,000 randomizations [52] .
156
The wing shape variation patterns for each sex were visualized through an analysis of 157 principal components analysis (PCA). For each sex, wing shape and its variation in the 158 altitudinal gradient, a Canonical Variable Analysis (CVA) was conducted. In addition, 159 both the PCA and the CVA used deformation grids to determine in what LM did the 160 wing shape variation originate. The shape variation in function of the altitudinal 161 gradient for each sex was evaluated through an analysis of variance (ANOVA) with 162 10,000 randomizations [53] . Whitney test, statistical differences between the altitudes from 1.400 to 1.500 m, 1.200 181 -1.400 m, and 1.200 -1.700 m. The CS of the wings for females was different between 182 the altitudes 1.400 -1.500 m and 1.200 -1.400 m Table. 1. Fig 4A suggests that wings 183 of males have a slight tendency to being bigger at higher altitudes, nevertheless, other 184 variables associated with the mosquito's development must be analyzed to have better 185 resolution (R 2 = 0.04946, P = 0.0002), a pattern not observed for wings of females (R 2 = 186 0.0011, P = 0.46; (Fig 4B) ). The allometry test indicated that the contribution of CS wing shape variation was 196 significant for both sexes (Males P < 0.001, Females P < 0.001), where the percentage 197 of wing shape variance explained by the size was 4.9% for males and 2.5% for females.
198
The PCA in total explained 53.1% of data variation (PC1 = 43.8%, PC2 = 9.3%). The The CVA for each sex showed differences in wing shape among mosquitoes located at 210 different altitudes. In males, CV1 and 2 explain -in total -85.3% of the wing shape The bilateral symmetry test for shape indicated no significant variation between the left 222 and right sides for males (Side P = 0.157) and females (Side P = 0.157) of A. aegypti.
223
On the contrary, the variation among individuals and its interaction with the wing side, 224 was indeed significant for males (Individuals P = 0.001, Side*Individual P = 0.001;
225 Table 3 and females (Individuals P = 0.0001, Side*Individual P = 0.001; Table 4 . For 226 the CS, the bilateral symmetry test indicated variation among individuals, between sides 227 and its interaction for males (Side P = 0.0001, Individuals P = 0.0001, Side*Individual 228 P = 0.001) and females (Side P = 0.0001, Individuals P = 0.0001, Side*Individual P = 229 0.001). Secretary of Armenia for its support and suggestions during the sampling.
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